Triangulation Based Static Wide Angle Laser Scanning For Obstacle Detection by Sahba, Kaveh et al.
Edith Cowan University 
Research Online 
ECU Publications Pre. 2011 
2007 
Triangulation Based Static Wide Angle Laser Scanning For 
Obstacle Detection 
Kaveh Sahba 
Edith Cowan University 
Kamal Alameh 
Edith Cowan University 
Clifton Smith 
Edith Cowan University 
Follow this and additional works at: https://ro.ecu.edu.au/ecuworks 
 Part of the Other Computer Sciences Commons 
Sahba, K. , Alameh, K. , & Smith, C. L. (2007). Triangulation Based Static Wide Angle Laser Scanning For Obstacle 
Detection. Proceedings of The Sixth International Workshop for Applied PKC. (pp. 138-148). Perth, Australia. Edith 
Cowan University. 






























,-)! 3!# ' # ""  #')'4 !& )!#" 
' '"!'   #!&& &" #&"4	"'	& 	 % 1.!'
,-+) !5'()   6	!((7
' &"+	.&(8&(&'$!1.!,-2) ""!-9
'41.!'" &'"' ' !&&   #5$)'"'
&'"&"'!"  ""  #!,-)'4 !& ' 1.!! #
!,- !$)*+' 	1 %	& '!+!&&'	"!'!
,-"#'"'!(- '1

"'	 )'"/ % %&'  "%%'"&&" 
 "'	 	 % )!"5	$'	& 	 %:5$; )	""&4	%"! %
 "'&&" 	 % 1-  "!(#' '"' !#"!%%
&	%#&"4	"'	& 	 % !+'"+%"!#'%! "'	
"%%	1-!' '' !+ &###' '/5$'
 ' "  #''"/5$   ' " 1<)+'(
'	( 	 %    '" ' (!&#5$!  
&'+ + ! "'	"%%	"&)!!!  +	&&" 	 % '%
 +' !	 1

.!!%#! )'4 !& &'+#'%#' "  ! 	 % '
 &" # "'	 	 % !%4 #5$  " "'	%"! %1=  '+!(
+'!& #)	' (!'!+')%'#"'"&&"' : "! !
)''+"% 	$->&	%"' 	0?;'	!&' "#
 %) ()'5$1,!!''3 + #'&'%
!'" &" #5$(,-% &'+&#'%#'' '"!' 3"!
 && &" #5$( %#'!'' '"!' +@'
%&'&&" #5$ )  	 % ' &" #'5$&	%
'"%&3+'%1

.!'' "&&' "!&'" 12#!%'#'%- '
+'   "! $*(-*(
48% $4*+' 	1>!' '#'%##'
"' "*-(A'%	($!(5'(8&(*4'('(1-!!!
"#'"  % / '	'1.!"#'")&	'#
.	,  (A'$$!''?"$!"'(3"+
#!B"	#
$%&(<!"" (!$)*+' 	1'"& #'%"' )
+'%	 &'  +') 	 1.!&&' !'" '
''""'!'&''%    !'"'' &!% 1

-!&&' "!&'" !+&''+)#	 )
&'+)'  "#'%!'&''%"%%1
0% %-  "'#  '8%$'  (-  "
#!B"	#
$%&(<!"" (!$)*+' 	()!%!+)'4'  	)!%
!&'&'#! "#'"( '% 	'1
































CF!(:E*+' 	#-'" G- '" ($!;
0"!(:
*+' 	#."!	($!;
<F!(:&  *+' 	($;
< !, :!!*+' 	#"'")'($!;
C !#%* !: #	 % G.@5C*<*(8&;

0	!4  !%%' #!>'/$%%





















































. -!': ; 
'#"  
.#$   7

























- '#''%#" 	 % !








-A'0#'>+ .' #' <  A!  















.!+#"'		 % . 
%'"%	 % 
$#%! 

































































.! &&'% '  "' ' &&'E"+') +
"	'"6 "+	)+()!%+&' 1B'!'%'(! ""!
 & "" "+ ''1.!'''%!
'E"'	#&'"&'	 '%  	 %#'6  &"
%'	1''  '+!6 #+'	
&'E"%1.! 	 % "'	#&%+ #'"' '%
&'%'  " ''&%/1











;%()!  "+%'	'%  1
"'&'%#" (.%4 %&'% '% (&'"
!'% :2





$''	(. '%#" "!+	"'%"!"	'+ '
%#"'&	%''' ( %% "%)!
+%'"@' %''' 13%& '+B'1.! 	 %&"
B':;" %''+'&	%''' )&%''''+
	"'1.!% #' #"+'"		! )&%'''!
%& &	%'''#")!"!!#" !%!'/	(! 
&'"' ' "#! ''   "'*111:;1
B':; !)   (']%H%'''#" '%  '
	%'("E")!"':$5(2;1B':";(#'&"
" )!!&&''#%3&')!"! !%!
 "%'''1.!' %' " !%'''!''#</1-
   "&'""' " !'  "'  %	))'%+
 % 	 	(/%!+1.! &&'%')!!&&'
  
 2














































.!' "%#!%''' '+%'"   "&'% )!"!'!
!' 6#	"''"1-""'%4'"!!"  " &
#'% '	& "' '% '%  '!)'
"'' && ! "%1-	(%''' % '%
"%& %  	"!'/3"	1.!&'#'%"#&	 "' (
 &"	)!' &"%""'#"%&!( &'
%#"''" 1
	%"'"4E'''' '" 	'" #'
&	%"!''' (%''' (%!''' ('%)" 	
' (%'"'6+' :/(7;1

$('6#"#  +' " ''' !" "1>!'
&'%  )!' "' ':/(7;

1	"!'/)!!'%&% ! 	 % '!'##"1
10' 	'	!!'' &  &' &'% 1
  
 
21.!' &&'%!' &!  '!#!%'''
%'1.!%'''%  '!%3%%' &1

?'  !"4#!)! "'!  " ''' '% '% 
 !'%'''@ "%#&! 1'(%% '	&"
&&'"! %"!    ++':.	'(11;1- (%'''+"
 "' ' )(4	3& +:4!(;!'	%"!"
!	)' ' #""'(" #"''' '6'''
"':"!G5/t'(;1-"%&'! + "'&#''	%'''
 "''' "#0' !:;1

! &&'(&&'"!'%&% +'))!%+
&' '+!'!"'' & ' & #! ''
&'%' % '()!&'##""&&! 1-+&"&"!#'%
6 "	'""+	)!7u"'+'! #'" &'#'%
 '"' '!&'E"!#'%# &''	1.! "%&"  
)+ "%' %&'#" )! )"'"
"	'" '#" )!"! !'! %"'1	& &'	' %  +
	'!#%(&'"#! ' %+'	' ")!!'
'#"1

9	&'&% '' % '&&&'"!
6 "#+'	%!''%1.!
''% %  	 %#'6 !3&'%H &'"&




 &H  &3&4 	&   % &&'&'A  &4
 %''!%1$&)!!%% &'%' (!







.!" %#'"""'"""+"+3"+	#7u"'+'  !)B'
:;1"%&'  ''"'"'#" #''"(' &"+	(
 &'	5  %%#!"4  P"'("'"3
)) 1!' %   "!+	& 	'!#%" 
!'#" 1.!''  & )!!!	'#"+":9` ;!




"+	! ' ' &1.!'#"&)'' #'!''#" )!
!"+	'  6 ' &   'B':;1-& '
!'	'"#'v"+	  !)B':";#'P17%P12%1.!'






























































.'"!&!#!'#"' %'	 (&"%'	  )!
&&'3%1A+!'#"'+'#!)'#" (! &'	'"&
)!!''#"(!) '#" '	 '%  	 %# "'
6 19	 '&  '! (+	

(*O   61

)!' !'* !	'"&1.!)'#" '& '" )!'






' " )'	 ! '#" ''&' 	'"  
6 :;:;1''#" '% "	'"%''' c!"!
""'#" #'	'61








B'12 ' !%'	&'"&#"+ ''1-%+"#
#"!- & )!!F3 ! !D3 '!'!  
"'1.!##! (  ")0 ' '""! !%
+'&1.!%&	!)&(!')!)(&-'%
!DF"' #!%'&1.!!'/+'"






















































B' ' &'"&'	 #!+' 	 %"'&'!6 
"	'"&""+	1-&!''"'	'"%!#'%:!(
;("+	'#" '	 '& 6 #'"'"  '! (
' &"+	1B'" !"! '%! 6)&+ 
'!' (B1











































&'"!' 1.! "' +'#"' (%	(
!% "+	  '(%&'#""	'" !&'#'%"'"!
#%" 1.'+""'+ (! '""+	3#
!%)'' !3%& ( !)B'("")!!
'&#3!#!"+	()!%%""'"	1B'	'	(!
&'""' #%' ")!!'"+	 '#"(:)(O;)''"'1
  
 2
.!"' :)(O;#!"'' & ' &!''	))''"'
%		!1! " (!#'	)!' &"!D3  +	

   







































.!  "() "" 





































B'7 !) !3&'% &!)  % '"+' 
!6 "	'"&""+	#74"'+'1.)	 ' & )'')!
" '%) E"!'!!'"))1.!"+	H '
& )'E  &'" '  (' &"+	1

.!"%) &'"	212%(%, (< '()!"!) %
' )!174 &1.%!&'E" ' & (kK'' #'
$$
%') %&	("%&' #:<;:?;&3 # /115%1-$
%.? ##"!-P17%%(#" #	""!'#" '




!!6 "+	"%')' "%%'(! ")!%












B'71!#!3&'% &#'"+' !6 "+	1

.)  #'% '% )'4+! 	 %1B' 	(! ' & 
)'&'E"!''	) %1"!##+):B>?;#!
"%'  )!"&' &   	(!"%') '
! "'''"6')% " ' & ()!"!'
 !)B':;1.!"%'(Be0)  uu#'% 
' &"+	()!' &"!D3 1

B'! " ( "') &"17%)	#'%!"%' "'1.!  & 
)'&'E"! "'!'%' )'&'E"!)1>
%) 4# & % '!" 'E"H '()!' &"














B'1.! ' &''	 &'"	!6 "	'"&""+	1

B'"!%( 	&'#) 4"'  +'	 &!&3''	
&'"  #!&4 	&3&  !A   &3&4& 



















)!') !&3& #! '+&4  '')! 	#:);1.!
&4& # '% &%&3& ) ## 	! %&3
#'"61

."'! 	 %(" ''&%/)  #!&%














w  !""'#'! ' &1!#'
! " #' (P( "	%) "6'# & 1.!
)%  #""' !3&'% &)'

'5	 %'&3 /1-!!'	%#"'' &"#(!&3&"!) 
4)(! &'"'''""!"&''	H &!	 "& !
%  '1<"(&3 / "#"'(f()  1
"5	 Be 	""' "!"%'H ' ) #3!'
  (!"%4 E"'%+% !
4"4 '+' 1

>!'"' "!3"& #! "'!&"3 )!
!"%&3.?  	 %!"'"'%#!%  ' 1
-%''''!&'%'	 (3(''"	!'!! 
"'" 3 1!#!"%'  &"+'"	(! )!






  !)B'1.!#'  # %'% '% (#' & 


























































B'19% '%'  1:; !) ! %' #' ' & #
!''	) 1:; !) ! %' #' & &'E"!
)  & &'' "'1

!B' !) +'	'%)!% '""' (
+!%!#'+D& ''  "'&'+ 	1
 !'+#!%L'%)1"%177"%#'
% '%  ' &"+	(% ' 	 % 	1.!%%%'
""'" "!+)'212` 1`#' &#% '%  &#
% '% (' &"+	1

. !)  %&%/fBe1$ ''&%/#! 











 % % %
 f Be f Be f Be
01 17  17  17 
031 17 7 17 7 17 
-1    17  17








.! &&'! % '+%!#') '&'&'E"!
#'%# &''	!'!%&''#" '#'" 1.!##"###
3 &" 	 %)!' &"'	'E"'	! % '1	"E 
%	6 "+  (! ""3241B'!'%'(
 "+""!+	 "4!6 "+ +'"	1

-""'' '%& ' & '+')	
!" %6 "	'"&""+	! % '1- 	 %#'
6 !   %!&'"&'	 "%& #!'
 	 %!6  "#+'	%1!  
 !)!!%+""'  "''''
 &''	)'!   B>?1

9""'"	 !+	&&'"  	 % '%#! 	 %
''%1$'! "!+	'	&%/+ #'"'
 '%&'%' )!' "" ' 1

%&" #! + "'"!"'"'%%)
#'(+'	)'' !''%+&' 1.!  &'"'	





















<''%&#(01(0 '(91(J>&"!'% % '% 	'	 	%%'"
 '"'!&'E"(K-&&1>&12:2;:;(









































1($! (1B'(81:;1- ' .!B%A')!
0'1P


5(&&21






